Agricultural soils are a major source of atmospheric nitrous oxide (N 2 O), a potent greenhouse gas (GHG). Because N 2 O emissions strongly depend on soil type, climate, and crop management, their inventory requires the combination of biophysical and economic modeling, to simulate farmers' behavior. Here, we coupled a biophysical soil-crop model, CERES-EGC, with an economic farm type supply model, AROPAj, at the regional scale in northern France. Response curves of N 2 O emissions to fertilizer nitrogen (Nf) inputs were generated with CERES-EGC, and linearized to obtain emission factors. The latter ranged from 0.001 to 0.0225 kg N 2 O-N kg −1 Nf, depending on soil and crop type, compared to the fixed 0.0125 value of the IPCC guidelines. The modeled emission factors were fed into the economic model AROPAj which relates farm-level GHG emissions to production factors. This resulted in a N 2 O efflux 20% lower than with the default IPCC method. The costs of abating GHG emissions from agriculture were calculated using a first-best tax on GHG emissions, and a second-best tax on their presumed factors (livestock size
and fertilizer inputs). The first-best taxation was relatively efficient, achieving an 8% reduction with a tax of 11 = C/ t-CO 2 -equivalent, compared to 68 = C/t-CO 2 eq for the same target with the second-best scheme. 
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The global abundance of nitrous oxide (N 2 O) in the atmosphere was 319.2 ppb in 2004, and had been increasing at a rate of 0.74 ppb per year over the past decade (WMO and WDCGG 2006) . Nitrous oxide is a potent greenhouse gas, with a global warming potential about 300 times higer than the carbon dioxide (CO 2 ). It is the third contributor to anthropogenic global warming, after CO 2 and methane (CH 4 ). Nitrous oxide is naturally emitted from soils and oceans, but human activities also contribute a third of its overall release (WMO and WDCGG 2006) . Policy measures aiming at abating anthropogenic emissions of N 2 O are thus being actively sought. At the country level, the agricultural sector is generally the first anthropogenic source of N 2 O. In France, its share was estimated at 76% in 2004 (CITEPA 2008), when summing the emissions related to land-use and to the use of synthetic fertilizer nitrogen (Nf). Agricultural N 2 O emissions are known to depend on Nf inputs of to a large extent (Houghton et al. 1996) . Besides, excessive use of fertilizer N is also responsible for the increase of nitrate leaching (Beaudoin et al. 2005; Schnebelen et al. 2004 ) and ammonia (NH 3 ) emissions (Herrmann et al. 2001) . Nitrate pollution of groundwater is a well-known environmental problem, particularly harmful for aquatic ecosystems, while NH 3 is a major atmospheric pollutant with impacts on atmospheric chemistry and on the stability and the biodiversity of terrestrial and aquatic ecosystems (Asman et al. 1998 ). However, the emission of these reactive N compounds are not solely related to fertilizer inputs, inasmuch as they occur throughout the N cycle in the soil. Complex processes involving soil microbiology affect the dynamics of inorganic and organic forms of nitrogen in the soil, with the result that N losses by arable systems are tightly related to environmental conditions, and chiefly climatic sequence and soil type.
